Children who receive radiotherapy for bone or soft-tissue sarcomas in areas close to a growth plate are at high risk for developing growth arrest. Some capacity for growth plate recovery after irradiation appears to exist, based both on the variability of clinical outcomes following irradiation of the growth plate and on evidence from our own work in the weanling Sprague-Dawley rat model. However, the mechanisms of post-radiation growth plate recovery are poorly understood. In order to develop potential selective radiorecovery agents for clinical use during radiotherapy treatment of pediatric solid tumors, our recent work has focused on obtaining a better understanding of early growth plate recovery. It is postulated that identification of key early upregulated genes may provide an understanding of the mechanism of this recovery and lend itself to the development of novel radiorecovery agents. Our hypothesis was that differential upregulation of specific gene expression exists between irradiated and non-irradiated reserve zone (RZ), proliferative zone (PZ), perichondrium (PC) and hypertrophic zone (HZ) chondrocytes and that some factors potentially vital to growth plate recovery would follow a pattern of early upregulation followed by a decrease in expression Materials and Methods: Six 5 week male SD rats underwent fractionated irradiation to the right tibiae over 5 days totaling 17.5 Gy. The left side tibiae served as nonirradiated controls. At 7, 11 and 16 days following the first radiotherapy fraction, animals were euthanized and their right and left proximal tibial growth plates were collected. Total RNA was isolated from the RZ, PZ, HZ, and PC chondrocytes after separation by laser micro-dissection. (Fig 1) RNA from each rat tibial growth plate zone and time point was labeled and amplified individually, pooled into two samples representative of three animals each, and applied to either of two RAE 230 2.0 chips.
nonirradiated RZ, PZ, PC and HZ chondrocytes and that a plethora of factors potentially vital to growth plate recovery do follow a pattern of early upregulation followed by a decrease in expression. In isolating specific zones that may be the most important in stimulating early regeneration of the growth plate after irradiation (using our hypothesized temporal pattern of importance), both the PZ and HZ showed involvement of 12 BCMSD pathways using the most stringent criteria. Neither the RZ nor PC had any pathways that fit these criteria. Further work is needed on the specific role of these limited pathways in stimulating regenerative clones.
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